Some authorities (Wintrobe, 1961; De Gruchy, 1964) recognize benign familial polycythaemia as a clinical entity and the present report describes an
English family which appears to fulfil the diagnostic criteria. As discussed below, it is likely that many of the reported cases had thalassaemia minor; this proved to be the case in our family. Thalassaemia is now well known (Israels and Turner, 1955; Havard, Lehmann, and Scott, 1958; Garrett and Morton, 1960; Bourne, Roath, Watson Williams, and Israels, 1964; Zurcher, Loos, and Prins, 1966) to occur in people of northern European stock and usually presents as a refractory hypochromic anaemia, but presentation as an erythrocytosis is less well documented, at least in the British literature.
METHODS
Standard haematological methods were used (Dacie and Lewis, 1963) ; red cell counts were performed using a Coulter counter. Starch-gel electrophoresis at pH 8-4, as described by Sunderman (1963) , was used for the identification and quantitation of haemoglobin A,. Foetal haemoglobin was estimated by Singer's alkaline denaturation method as modified by Went and Maclver (1961) .
The red cell mass of the propositus was estimated by labelling 22 ml. of his blood with 50 mC of sodium "1chromate; 20 ml. was re-injected, and the blood volume was estimated by the method described by Dacie and Lewis (1963) and from this the red cell mass was calculated.
FAMILY STUDY
The propositus (R.S.), an apparently healthy master builder of 51 whose forbears were of pure Lancashire Received for publication 1 September 1966. 158 stock, attended hospital for investigation of 'rheumatism', described as 'pains' in the neck, back and thighs, not affecting any one joint and not related to weather conditions. There was no clinical or radiological evidence of arthritis, but the serum uric acid was slightly raised (7-2 mg. per 100 ml.).
In the course of routine haematological investigations, it was found that his red cell count was 7-4 m. per c.mm. though the haemoglobin was normal (13-7 g. per 100 ml.) as was the P.C.V. (47 %). The film showed many hypochromic cells, and considerable anisocytosis and poikilocytosis, with some target cells and an occasional stippled cell. The reticulocyte count was 2.2%.
Initially, though his spleen was impalpable, it was thought that he was suffering from polycythaemia rubra vera, perhaps with occult haemorrhage, producing a hypochromic peripheral blood picture. The hyperuricaemia lent some support to this hypothesis. Further studies showed that this was very unlikely: the leucocyte alkaline phosphatase score was normal; although the marrow showed erythroid hyperplasia, there was no increase in megakaryocytes, eosinophils, or basophils; finally his red cell mass was estimated and found to be normal (30 ml. per kg. body weight). The serum iron level was 115 5tg. per 100 ml.; stainable iron in the marrow was considerably increased. An osmotic fragility test showed that the red cells were significantly resistant to hypotonic saline.
The morphological appearance of the peripheral blood film suggested the diagnosis of thalassaemia minor which was confirmed by the presence of a raised haemoglobin A., though the foetal haemoglobin was normal.
As all the patient's family lived in the Manchester area, it was comparatively easy to screen them for thalassaemia minor, and studies revealed five cases in three generations (Fig. 1) . The haematological results obtained in all the members of the family investigated are shown in Table I . CK, aged 6. Another child had died of leukaemia in infancy. MK had been investigated for anaemia at the age of 5 years but no details were available. Both JK and MK had raised red cell counts and obviously abnormal peripheral films with a moderate number of target cells and some basophilic stippling; they also had elevated haemoglobin A2 levels; foetal haemoglobin levels were normal. BK had two children, one of whom was investigated: both she and her mother were normal, as was CK. All affected members of the family had low or very low mean corpuscular haemoglobin values.
COMMENT
The original presentation of the propositus, R.S., with a considerably raised red cell count suggested polycythaemia vera and the finding of other similar cases in the family recalled the concept of benign familial polycythaemia, first proposed by Spodaro and Forkner in 1933 . Between 1914 and 1933 there were six case reports of familial polycythaemia, usually without raised white cell and platelet counts; (Bernstein, 1914; Tancre, 1917; Engelking, 1920; Doll and Rothschild, 1922; Kretschmer, 1926;  Emile- Weil and Stieffel, 1926 ). Spodaro and Forkner described an Italian family in which many of the members had considerably raised red cell counts, though the haemoglobin values were usually only at the upper limit of normal, while the white cell and platelet counts were normal (Spodaro and Forkner, 1933) . Splenomegaly was present in several but there was no hypertension. The authors believed that this was a benign form of polycythaemia, distinct from polycythaemia rubra vera, and not associated with the complications of the latter disease. Nadler and Cohn (1939) , writing six years later, when they reviewed the literature on the subject, regarded this article as one of the most authoritative, though they point out that the red cell mass was not measured. However, this same family was re-investigated by Daland and Strauss in 1948 and shown to be suffering from thalassaemia minor. Though there are occasional reports of polycythaemia rubra vera occurring in siblings it is doubtful whether there is a true entity of 'benign polycythaemia' if cases due to vascular shunts, and possibly the polycythaemia of stress, are excluded. A more recent report is that of Auerback, Wolff, and Mettier (1958) , who describe two families, one of Italian descent, the other Scandinavian, in which high haemoglobin and red cell counts occurred in more than one member. The haemoglobin was reported as 'A', but further details are not available in their paper. Familial polycythaemia has been reported associated with a rare abnormal haemoglobin (Chesapeake) by Charache, Weatherall, and Clegg (1966) .
The present family also illustrates another feature of thalassaemia, namely, that its resultant haematological abnormality 'breeds true' throughout a given family. While most cases of thalassaemia are characterized by a raised A2 and a slight increase in F haemoglobin levels, this is not invariable: either one or the other may be raised or rarely, neither (Fessas, 1964) . In this last case, the diagnosis can only be made on the morphology of the film, a refractory hypochromic anaemia, raised serum iron level and evidence of familial presentation: a raised red cell count might be expected and, if present, would be useful confirmatory evidence.
With the exception of the propositus, all affected members of the family were slightly anaemic, with a slight fall in the M.C.H.C., and a serum iron level at, or somewhat below, the lower limit of normal. It seems likely that this was due, at least partly, to concomitant iron deficiency, since, in thalassaemia minor, the iron stores are usually increased, as indeed they were in the case of the propositus. Nevertheless, cases of thalassaemia are recorded in which the plasma iron level was decreased (Weinstein and Beutler, 1962) and this parameter alone (like decreased osmotic fragility and the presence of target cells) cannot be used to distinguish between irondeficiency anaemia and thalassaemia minor: this is not true of a raised red cell count, which does not occur in untreated iron-deficiency anaemia. Father S., who had a lower haemoglobin than the other affected members of the family, responded to oral iron; his red cell count was raised before treatment and became considerably higher after it, but there was virtually no change in the M.C.H. value.
The significance of the hyperuricaemia in the propositus and his father was not explained; it was not thought that they suffered from articular gout. It may have been incidental, since haemolytic anaemia is not regarded as a cause of secondary gout. No records are available, in the older literature, of the serum uric acid levels in benign polycythaemia, but the affected families did not suffer from gout. It is possible that the pain of which R.S. complained was due to erythroid hyperplasia; alternatively, it might have been a manifestation of 'non-articular' gout.
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